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Section S1. Model simulation of evaluating the NO2 photolytic convertor
In order to evaluate the NO2 photolytic convertor (NPC) while sampling an atmospheric background of VOCs, a model simulation of the gas in photolytic cell was performed. Given the size of the photolysis cell (i.e., a cylinder with 60 mm length and 13.4 mm inner diameter) and the sampling flow rate of 2 L/min, the residence time of the sampled air in the cell is about 0.25 s. In such a short period, the productions of GLY and MGLY in the cell is negligible which can be verified by model 25 simulations.
The model includes the full MCM chemistry (version 3.3.1, http://mcm.leeds.ac.uk/MCM/ ) for all NMHCs and their oxidation products. The initial concentrations of OH, HO2, O3, NO, HONO, CO, CH4, C2-C12 NMHCs are set to the average values 2 obtained during a field observation campaign in 2018 in Yangtze River Delta, China (see Table S1 ). The total OH reactivity due to NMHCs is 3.1 s -1 . The relative humidity, temperature, and pressure are constrained by the campaign averages, i.e., 60%, 300 K, 1007.65 hPa, respectively. The photolysis frequencies are constrained by values calculated from the spectral actinic flux inside the cell (Fig. S1 ). The spectral actinic flux is estimated by the LED emission spectrum and by the concentration change of NO, NO2, and O3 when NO2 standard (100 ppb) is running through the system. The initial values of NO2, GLY, 5
MGLY are set to 60 ppb, 100 ppt, and 100 ppt, respectively. Figure S2 shows the calculated concentrations of NO2, O3, GLY, and MGLY for the period of 0.25 s residence time. While the NO2 concentration drops from 60 ppb to 15 ppb leading to an increase of O3 concentration by approximately 45 ppb, the change of GLY and MGLY concentrations is only around 1%. As shown in figure S3 , the production rate of GLY and MGLY increases to around 5 ppb h -1 which could only result in maximumly 0.34 ppt increase of GLY and MGLY. Even if we increase the initial NMHCs concentration in the model by a factor of 10 10 (i.e., the OH reactivity due to NMHCs increases to 31 s -1 ), the maximum production of GLY and MGLY within 250 ms is less than 2 ppt which is only 2% of their initial concentration (Fig. S4 ). Since the NMHCs concentration in the model represents typical atmospheric condition influenced by urban air pollution, our model simulation clearly shows that the NPC can be used in the field observations for removing NO2 without additional production of GLY and MGLY. 
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